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- .Subject: | " Report of Current Activities

.f-_‘i}ABSTRACT - | . -

.1‘.' Three Conﬁguratlons (B #13, A 2 #12, A-2 #13) are ready for
. shlpment to Del Rio,

N >2‘_. A second Shutter HS- 732 ran 170, OOO cycles without malfunctlon in a
durablhty test

4 ~ 3. Simple additions to the radio noise filters provided adequate suppress1on
B m Con.figuratlon C.

]

4. Reliability of Conﬁguratlon B has been established in 15 successnre
,mxaeions with sat1sfactory electrical and mechanical operation.

5, The quality of Configuration B photo results has consistently been -
35 1/mm in the later flights. Further work may improve this in January.

@

LIST OF ENCLOSURES

4
¢

1. Configuration B Rework

2. Durability Test H5-732
3. Progress Report on the 73-B Vibration Problem
4. Radio_ Interference Tests on HR-73C Configuration

5. Intenm Report Cold Temperature Tests, Configuration 73-C
Opht:al System

. 6. Flight Test Schedule
L o 7. ,:,:Mvanni:ng':;Char‘t, Field Service Department
8. '-blil_?xjdéljiminary Engineerihg Report on Resolving Power of some aerial film /

B . 9. 'Lacetich of Cohfiguratio_ns .
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w‘l h' an ambxent temperature of 35 degre
Wﬁ:h p eper selection of thermostata '
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- HYCON MODEL 73-C CAMERA SYSTEM

RADIO INTERFERENCE SUPPRESSION
WORK PLAN

25 October 1957

1.0 INTRODUCTION

1.1 Subject., The subject with which this work plan is concerned is the

: : . ’
radio noise interference which is created by the 73-C Configuration.

1.2 Purpose. It 1is intended that this work plan be a systematic and logical
approach to the problem of radio interference in the 73-C. 1t is not
meant to be a rigid plan, but one which presents a framework for the

systematic solution of each problem.

1.3 Scope. Basically. the intention is to detail-a procedure of testing,
f — : :

correction, performance testing, and evaluation. An appendix is at-
N ) . i “"
“tached which outlines briefly the general problem of radio interference,.

2.0 DESCRIPTION OF THE PROBLEM

2.1 Radio Interference. Specifically, the 73-C Configuration generates

noise which interferes with the aircrafts radio and ADF equipmeh't..’

2.2 Mode of Propogation. Two modes exist: conduction and radiation,

It is expected that both modes will be encountered.

" 2.3 Frequency Range. The frequency range of interference with which we

are concerned extends from 150 KC to 400 MC.
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2.4 .. Permissible Levels. The level to which the radio interference is

to be reduced shall be defined as the level which permits the aircraft's
.radi’o”equi(pm_e'nt to perform satisfactorily. This shall be determined by -

Hycon engineers in cooperation with the aircraft personnel.concerned.

3.0 PROCEDURES,

3.1 Testing,

3.1.1 Al units of the 73-C Configuration which are suspected of being
interference sources are to be tested -by either the radio noise’
facilities of CorneléDubiliﬁér (or similar facilities) or by our own

RF (G.F;E.) receiver.

3. l‘..2. It shall be the function of the above test to determine the sources
of radio interference, the interference level associated with each
source, and to find filter devices and/or develop t'echniques which

will reduce the level of interference.

3,2 Correction.

3.2.1 The results of the testing'described in 3.1 will indicate the

correct means of reducing the interference.

3.2.2 Units which are prime offenders will be modified first and

tested as outlined in 3, 3.
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3.2.3 It is anticipated that in -the majority cases, the radio inter-
ference will be reduced adequately by the use of:
1) Filters.
2) Arc suppression devices.
3) Shielding.

4) Improved Bounding.

3.2.4 All corrective work shall be accomplished at Hycon Plant #9
under the supervision of the engineers responsible for the

particular units,

3.3 Performance Testing

3.3.1 Each modified unit will be taken to the Test Site and installed

in the 73-C Configuration,

3.3.2 The Configuration will be installed in the aircraft and operated

in conjunction with the radio equipment,

3.3.3 A qualitative comparison of the interference levels and an
evaluation of the improvement of the levels by the modification

of each unit will be made at this time,

3.3.4 Further testing and improvement will depend hpon the performance

of the modified units as determined by a flight test.
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Progress Report No, 1
RADIO INTERFERENCE SUPPRESSION
~ WORK PLAN

24 October 1957

I. TESTS PERFORMED,

- 1.

1.

1

- results,

- Units Tested  As of this date, the following units havé been tested
by the radio noise facilities at Cornel-Dubilier Electric Corp.,
Venice, California.

1. Gyro Sensor Assembly Part No. 733895
2. Film Take-Up Motor Part No. 734360
3. Aperture Motor ' Part No. 733273
4., Tension Regulator Motor Part No. 734181
5. Film Drive Motor _ Part No. 733646
6. Oblique Drive Motor . Part No. 733676
7. Main Junction Box Part No., 734120
8. Film Drive Servo ' Part No. 733640
9. Oblique Drive Servo Part No. 733670
10. Stabilizer Servo Part No, 733870
‘11, Programmer - Part No. 733600
12. Stabilizer Power Supply ~ Part No. 733885

Items 7,8,9, and 10 above comprise the Electrical Rock.

Conditions of Testing The radio interference testing facilities at
Cornell-Dubilier Electric Corp., are designed and equipped to conform
with the environmental requirements of Mil-1-6181B. In brief, this
means the tests were perforr.h'ed in a screened room with no detectable
interference present; the equipment being tested was mounted on a
ground plane of specified minimum dimensions and properly bonded to’
the screen room; the equipment was bonded properly to the ground
plane; line stabilization networks were utilized on the power lines; and
AN-type radio interference measuring sets were used for quanitative

v

2.0 TEST RESULTS.,

2.

1

The units which were determined to be prime sources of radio inter-
ference were:

1. Film Take-Up Motor
2. Aperture Motor
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2.1 (cont'd)
3. Tension Regulator Motor
4. Film Drive Motor
5. Oblique Drive Motor
6. Programmer
7.

Gyro Sensor Assembly

The order of the above list is not intended to indicate the magnitude
of the radio interference emitted by each unit,

Recozhmendations. With the exception of the Gyro Sénsor Assembly,
which did not receive further testing, filter devices were tested and
techniques recommended by Cornell-Dubilier for all other units listed
above,

o]
(3

2.3 Levels After Filtering. Although Mil-1-6181B specifications are intended
to be used onlyas a guide, tests performed by Cornell-Dubilier indicate
that all the motors can easily be modified to be well below the specified
maximun levels of Mil -1-6181B, Tests on the Programmer (after filter-
ing)indicate a substantially reduced level which should be adequate.

3.0 MODIFICATIONS

3. 1. Motors The motors tested (i.e., the Film Drive, Film Take-Up,
Aperture, Tension regulator), Have been modified as follows:

a. A filter, of the type recommended by Cornell-Dubilier,
has been installed,
- b. The units have been reworked to obtain better shielding,

' This has mainly been accomplished by use of shielded wire,
c. (QGreat care has been takento insure good bonding between
surfaces to improve the electrical ground. Insulating
layers, such as anodize, . have been removed at the points
of contact and the surface cleaned. A

The direct purpose of the above modifications is to contain the radio
interference within each unit and thereby prevent conduction and /or
radiation to occur,

3.2 - Programmer. A shielded box has been constructed upon which has
been mounted twenty five filters. This filter assembly has been taken
to the Test Site, mounted adjacent to the Programmer, and the filters
inserted into the appropriate leads, The filters used were recommended
by Cornell-Dubilier.

3.3 Gyro Sensor Assembly. The prime sources of radio interference in
‘ unit are the heater circuits of the gyros, A double RC network of our
own des1gn has been installed across the relay contactb in each circuit

of the unit in the 73-C Configuration at the Test Site,
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4.0 PERFORMANCE TEST.

4.1 Teéting. The above modified parts were removed to the Test Site
and installed in the 73-C Configuration there, Test procedures were
carried out as outlined in the Wark Plan, Section 3, 3,

. .

4,2 Test Result. = After the configuration was installed the article was
towed to a remote section of the flight line,- The unit was operated
in different Modes for half an hour while Mr. Joe Falcon, aircraft
radioman listened on various receiver channels for radio noise, His
opinion was that the noise had been reduced to an amount that was
barely noticiable and would present no receiving problem,

4.3 Flight Test The 31 October 1957, Test Flight, of the 73-C will be
: used for a pilot's evaluation, . .

o
PREY X
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2.4 Flight Test Schedule (See Enclosure (5. )

The proposed flight test schedule for January through April 1958 fequires

a high frequency of test flights in latter part of January and in February. The
number of articles available and weather may be limiting factors. Two flights
will be made with each B Configuration. After results have been analyzed and
determined to be satisfactory, the configuration will be returned to M & O for
preparation for deployment,

3. PERSONNEL (See Enclosure (7).)

‘The rotation of field personnel is proceeding in accordance with the schedule
enclosed, This schedule differs from the one previously submitted in that it
" indicates a change in the rotation of In addition we are
proceeding to assign 3 to maintain hand controls and drift sight at
the Instruction of personnel rotating is proceeding, We have sent all our
processing personnel to facility for a week's training, We also sent

two of our field men to Rod Scott's for refresher instruction in the maintenance of

the Mark II tracker prior to our running the Red Dot Tracker series,

reported to C Detachment on Tdy for the purpose of re-collimating all
of C's A-2 conflguratlons

The two FOG instructor-type trainees reported on 9 December and their in-
struction is proceeding,

reported to Del Rio on 9 December as our second tech fep in
accordance with the terms of our FOG field service contract.

4, STAGING

25X1
25X1

25X1
25X1

25X1

25X1

A number of commentary reports on staging operations have been prepared by

our field service engineers from all detachments. is analyzing
this information and preparing a final consolidated report and recommendations.
Other than providing adequate shelter, and better portable 70 mm pr ocessing
equipment at the staging area, there are only minor changes in or additions to
ground equipment required. Recommendations are mainly concerned with pro-
cedures and pre-staging requirements.

5. OTHER COMMENTS

5.1 Film Resolving Power (See Enclosure (8).)

A film resolving power test was made by our optical lab, It indicates the
resolving power of thin base film, 0-3, is considerably better than that of Aero xx

The Red Dot film, 0-8, had a resolving power beyond the limit of our reticle,
114 lines/mm,
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. 5.2 Configuration A-1 Overhaul

A preliminary check indicates the cartographic characteristics of the
HC-730 cameras have been unaffected in their tour of duty, Further checks are
being made. A review of HC-730 spares was made and a recommended re-
distribution submitted.

5.3 Shutter HS-731 Leaf Assemblies

200 spare leaf assemblies are being obtained out of shutters at Mobile by
Bob Welch, None have been received but 25 are expected this week., Ed Green
obtained a quotation of $112. 92 each with five months delivery from Fairchild for
100 spare leaf assemblies. They can be ordered if the spares from Mobile are not
satisfactory. Detail drawings of leaf assembly parts were sent to us by Sid Rrewer
in order to permit us to salvage some leaf assemblies by manufacturing replacement
links,

5.4 Rolit

Installation of the Rolit at EAFB is ready to proceed pending approval by
Headquarters,

5.5 Spares Survey

Completion of the C spares deliveries in January and February will provide
satisfactory lead time for the coming photo season. Hycon is planning to take a
physical inventory of the photo areas at all locations on 31 January 1958, This
-4 will reveal any discrepancies between the records and the physical assets in time
j.{-"t’o take action prior to the start of the photo season.

5.6 B Film Boxes

Ten new steel B film boxes were shipped to us by Ed Green on 24 December.
We have manufactured ten sets of B spool shipping spiders to a new, more rugged
design. When the steel boxes arrive, we will make some trial packaging arrange-
ments,

5.7 Location of Configurations (See Enclosure (.9).)

The latest information on the physical location of configurations is tabulated
in Enclosure 9, ’

Sanitized 'Coby Approved for Release 2011/08/09 : CIA-RDP89B00487R000300510001-6



- Sanitized Copy Approved for Release 2011/08/09 : CIA-RDP89B00487R000300510001-6

. Eﬂclosure (1)
. : _ 2 December 1957
Page 1 of 5

CONFIGURATION B, REWORK

“"MAXIMIZE RELIABILITY

1. Added stiffness to camera members to control film tracking. Design in final
~ approved stage. Production .began week of 1 December,

1.1 New Stiffener bar to cross panel to maintain roller parallelism under
overload conditions,

1,2 New cassette shafts to limit load deflections to 0.005.

1.3 New clamp type cassette shaft supports to provide positive clamping of
shafts during camera operation. The design also offers adjustable lateral
positioning and securing.of the spools to aid in film tracking.

1.4 New 6-inch spool cores to add stiffness to flanges,

1.5 New sheet metal stiffener beams added to structure side panels, Beams are
secured ’) camera main torsion bar and extend to two corner points of
gtructure that support the film spool shafts, Design in layout stage; pro-

duction to begin week of 8"December,

2. Added strength to driving members. Design in final approval stage; production
- began week of 1 December,

2.1 _Film Drive

2.1.1Adaption of more ball bearings throughout to replace bronze type to
allow smoother operation with decreased demands on motor.

2.1.2 New stronger drive shafts,
2.1.3 New pressure and idler rollers.
2, 1,4 New supporting brackets for cantilevered bearing shafts,

2.1, 5Internal changes to gear box to use brazed gear and shaft assembhes to
replace pins and screws. -

2.2 Oblique Drive
2.2, 1l Improved security of pulley on gear box output shaft,

2 2, 2Internal changes to gear box to use braized gear and shaft assembhes
to replace pins and screws.
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Enclosure (1)
2 December 1957
Page 2 of 5

2.3 Take-up Drives

2.3.1 All Motordyne type motors have been replaced with Western Gear
type motors. Experience indicates the Western type is more reliable,
quieter operating, and better matched to the load demands, especially
the 6,000 ft, load.

3. General Design Improvement

3.1 Adjustable oblique brake device now in production as an aid in postflight
maintenance to insure positive positioning of.lens-assembly.

3.2 = Cassette centering device improvement in design phase for correct position-
' ing of cassette for film spool alignment. :

3.3 Investigation is in progress to provide stronger film tension limit stops
and a system of less critical adjustment. Production expected to start
week of 8 December,

4, General Studies

-Environmental tests have been conducted on the shutter operating in a vacuum
under both hot and cold conditions. No adverse affects upon material or operation
were noted, ' ‘

Examination of all parts returned to the factory show corrosive action in some
external parts on unit from C Detachment only, but no evidence of corrosion was
found as a deterrent to camera operational reliability, C Detachment unit shop
ran four complete missions during tests before disassembly for major maintenance

~ and current rework,

- Complete system environmental test in cold chamber will be conducted upon
completion of rework program,

A series of tests have been made to study the feasibility of eliminating the
tension sensor and servo system asg an aid to reliability, The tests indicated that
under normal conditions the film would transport properly without the aid of the
sensor system. However, when the take-up spool diameter reached a point approxi-
mately halfway through a film roll, any increase in drag due to a worn bearing,
voltage drop, or spool flange pressure, the motor could stall and stop taking up
the metered film. It was decided that the factor of safety and reliability by having
the demand power response capability of the sensor system on the camera was
worthwhile and steps .then taken to improve the design where possible, (See 3, 3)

» Life cycle tests are complete on the film drive, improved oblique drive motor,
take-up motors, and the tension sensor systems. Approximately 80, 000 feet of
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Enclosure (1)
2 December 1957
Page 3 of 5

film or over 13 (6,000 ft.) missions have been successful with no malfunctions or
replacements of these components., Sixty percent of the missions were actual test
flights, \

Evaluation tests are complete on the take~up motor demand versus capability to
reaffirm initial motor specifications. Results show Western Gear type motor
adequate for application with good safety margin capability.

Analysis of test flight results show that vacuum failures will not occur due to
the camera vacuum system providing the vacuum valve is periodically inspected
and adjusted per the post maintenance procedures. A spring-loaded plunger de-
sign is being tested to minimize possibilities of improper adjustment which is
critical at present., Aircraft instrumentation to record bay differential vacuum
pressures will be performed on a near future test flight at EAFB. Report to follow.

s

MAXIMIZE PHOTO QUALITY
1. Vibfation (See Encl. 3)
1,1 Shutter
Design for shock mounting the shutter is complete and in production. The
design calls for the addition of six soft spherical rubber buttons, set deep into the
shutter castings that isolate the shutter assembly from the lens housing. Shutter
castings must be machined to provide additional clearance for free movement within
the lens housing. Light sealing is accomplished by addition of nylon velvet ribbon.
set into shutter at mating surfaces around ''drawer'' opening.
1.2 Motors
Design for shock mounting the film drive, take-up and oblique motors is_
complete and in production. All motors will be mounted on rubber grommets.
Vibration and noise level has been greatly reduced.
1.3  Mirror and Platen
Design changes pending accelerometer studies,
1,4 In-flight aircraft three-axis motion rate recordings. (See Encl. 3)
2. Design improvement affecting photo quality, Production to begin week of 1 Dec.
2.1 New improved IMC direct drive system utilizing one-piece cycle shaft,

gilent chain drive, and simplified clutch-gear housing to eliminate all backlash in
driving train.
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. : _ ' Enclosure (1)
2 December 1957
Page 4 of 5

2.2 New cassette light seal to camera body. Sponge rubber removed from
light seal channel frame on cassette and lip frame on camera increased in height
to provide a non-contact light-tight baffle, '

2.3 'New adjustable focus posts to provide ready means to perform corrective
focus changes if necessary and as an aid to factory collimation procedures, Posts
will be locked and safety wired after factory collimation,

2.4 Imprdved data image bjr tests using a masking aperture in the housing and
altering the black and white painted surfaces to obtain constant diffused light over
the entire data card.

2.5- New oblique cy:clic drive to minirize operational shock vibrations on the
optical structure will be tested week of 1 December, Report to follow,

i

2.6 Mirrors currently being inspected for necessary recoating. Inuzestigetion.

815 SRS 3 TN e e = 07 B KO- e b T ar Y W

INCORPORATE ADDITIONAL NECESSARY FEAT'URES
1. Remote Control

Complete pilot capability to select and operate the camera from the cockpit in
all Patterns and modes of operation, both horizon to herizon full terrain coverage,
and selected areas vertical, left and right concentrated targets, ‘ '

1.1 Programmer Model HP8191. In production starting week of 24 November,
Final design to production week of 1 December.

1.2 New two-speed film drive motor.
1.3 New camera wire harnesses,

1.4 Engineering investigation is near completion on necessary changes to add
two additional selective positions to hand controls Marks I and II. Rework includes
replacement of selector switch in Mark I and Mark II units with additional wires.
Mark III unit to be reworked to add two additional wires, Minor electrical changes
are necessary on the A/C Junction Box, A luminous decal nameplate will be pro-
vided to indicate additional switch positions. A luminous switch peinter knob will
be provided as an added feature to the hand controls, A field service bulletin is
being prepared delineating necessary changes to each type, of equipment although it
.18 recommended that rework be performed at the mamy fcturer's factory. Engineer-
ing has placed orders for all parts as switches are a lmﬁ term procurement item,
Service bulletin to be complete week of 8 December. 5_11 lights to be green,
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Enclosure (1)
2 December 1957
Page 5 of 5

2, Improved B material shipping assembly,

Productlon in process for ten experimental ruggedized shipping flange assembhes. :
Evaluation continuing for simpler design.

3. Radio noise suppression (See Encl.(#4)))

\
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“'?‘.':‘,ﬁﬁRABlLIT'YJTEs'r_Hs-vsz e
| " Serial #39 o _ ' Lot T

osz 're conduct a durability test of Shutter HS- 32, Serxal #39

CONDITIONS

i
hutter was operated on the bet;ch in Mamtenance & Overhaul shof;lby :
‘e I :
','F:eld Engmeer, Gordon von Stroh, f

In the imnal part of the test, the shutter was operated at runaway, Whiclr
,‘f?'.::_.‘is obtained by applymg a connmmus trxp ‘voltage to the shutter; the mterval

.f:':>between shutter fxrings is 1 1 to 1.4 secs, dependxng upon the. speedt of the

[
[

K '_‘-re.wind'motor,- ‘ When the rewind motor has recocked, the drive pribgs -
and latches dre in place, ‘“ the shutter is immediately fired., Thig isa:
o ‘ _
[
more severe test than operatmg the shutter by intervalometer or in the

I

'ca__-mer.a'with the normal 4-1/2 sec interval between shutter ,firing's.; The "

’ﬁ"_“s‘hutt_er tivv‘as operated at runa.way at the start in order to shorten the total
~_elapsed time of the test. During the latter part of the test it was operated :

B
)
|

re rxgxd '

o :li’~byfinter'valometer at 28 cYCles per minute.
A 10 000 cycle mterval between mspecnons was selected as a mo

_test_. of the shntter. F:elé instructions require 5, 000 cycle mapecitme,
1 nbﬂcation ‘end'-.a d jusgment. 'I'he shutter was run continuotxely fors at
. vv.ie‘asiti 4, 000--'Cyc1es befere stopping for a.n'y. _reaaon other than inspejctiene
or erxd: of wer_k peried in order to eimulate the required mieimum?d\;,ty._.

B _-"'.‘\""peri_o%d' as closely. ee'possible.,' _

e 'A check of,'the-shutter speed, with test set (light gsource, oscilloscope,

o 'photocell) was made permdtcally during the test. The measured sp'eed
"“':-:. l )
o “:'mnst be multlphed by 1. 2 to obtain actual effective shutter speed - Speeds

S ;

'quoted in thxs report are the actual effectlve shutter speeds - : -

: . N

R

Sanitized Copy Approved for Release 2011/08/09 : CIA-RDP8QBOO487ROOO300510'00‘1 -6




- Sanitized Copy Approved for Release 201 1/08/09 CIA RDP89800487R000300510001 6 e (2)

e 2 HYCON MEG. COMPANY cavrommia | '."v"-.‘!.;le. of 12|

FORE DURABILITY TEST HS- 732 I [ Sa—
7). Serxal #39 B

RPOSE To conduct a durability test of Shutter HS- 732 Serial #39

ES* CONDITIONS

Shutter was operated on the beuch in Mamtenance & Overhaul shop by

F xeld Engineer, Gordon von Stroh. |

In the imtlal part of the test, the shutter was operated at runaway, whxch

‘ is obtained by applyxng a continuous tnp voltage to the shutter. the mterval
',_ﬂ_i:"%between shutter ﬁrtugs is 1 l1tol.4 secs, dependmg upon the speed of the

'-rewind'motor. When the rewind motor has recocked the drive sprmgs

aod latches ztre in place, “ the shutter is immediately fired Tlns is a- I _
V'mOre severe test than operetxng the shutter by intervalometer, or in the
| »c’:e_m‘erajwith the normal 4-1/2 sec interval between shutter firings. The . |

shutter u(as operated at runaway at the start in order to shorten the total

" "el.apeed: tuneof the test. During the latter part of the test it was operated
: ",i'\.biiuter'\'ralometer at 28. cyel.esv per minute. | ‘
A10,000cyc1e interval b‘etween ins_pections was selected as a more rigid -
testof the shutter. Field’ instructions re_quire 5, 000 cycte inspectiou,

| lubncation and adjustineut.: The shutter was run continuously for at

L ll.e'a,st-4; OCI)O‘i;cyclles before ‘stopping for any reason other than inspections

.:' '_*or' eud; of WOrk' pericd in order to simulate the required miuimu_m duty
perlgd as closely as pos stble." |

'. A _;x;éek of"the"shutter ‘speed,. with test set (light source, oscilloscope,
'lfhotoeell)' vaas' made‘ periodically during the test. ‘ T'he measured Speed
vf":"must be multiphed by 1. 2 to obtain actual effective shutter speed Speeds

quoted m this report are the actual effectlve shutter speeds
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" CALIFORNIA - ._?60'; =

5 _. DURAB!LITY TEST HS 732
' Serial #39 - S

'r

B arcutme qnality control checkmg. mspection a.nd ad;uatment f i; :
\6 After 140, 000 cycles of tesdng, the shutter was subJected to low : tex%mbera-
_ :}ture, hzgh alutude cperatmg conditions for 20, 000 cycles !‘
: _ _ - R
7At the start of the test i !;
. i"‘_.»Runaway Rate 52__‘_‘cyc1cc per mmute o : :;
3 Shutber Specd: ' 1/220 sec | : :l :
' ‘Wor'_m Gear in _#é p’c;a‘ivtion; ! ;l:
| | o
:TE‘_:S'I;[v)ATA: . | t L: |
"~~Nov‘.w 1, '1957 - Ffidgg; | HE
- «. R

‘ 'At 1 05 pm the unit was connected to electnca.l test eqmpment contax ,n'g"! the

y

necessary smtchesand cab_les. _'I‘he trip switch of the tester’was plalced_i in' the

' "on"' 'pociticn_, u"l‘his pro_dccec a runaway condition in the chufter. Po;wez!"% »wvavs.’
.applied o { | : o : l:
,v "Running time: 1:05 pm to 3-50 ph'x . : i »
) 8, 360 cycles - from 2: 05 pm to 3 50 ; pm. Runaway rate was 50 cycles ,|[
) per minut,e‘.v 'No malfunctions - Test off for weekend. Total Cycles: | !é, 360
Nov. 4, 1957 - Monday 1‘;
Te'ct-vccntinued at 5‘!-; am t°b‘9'1'150>3m ' !I
.operated at runaway at 50 cycles per mmute _ 'A o ' ’ :: |
J 1, 640 cycles, to complete 10 000 cycle run. 'Stopped to perform ‘ i“
i 10 000 cycle mamtenance check At this time the. umt was- again : ‘;E
' v_'vt‘it'vn_,e"d-, »_usm‘g_:t}li’x‘e,__plja_o_tccfevl_l cn_d cscillo_scope cacncra., Ticpe, -l__/240 89;&'2' '.E'

S N
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. ‘ 'HYCON MFG. COMPANY .
- PASADENA_ _ CALIFORNIA "“——3-—“—1—?'———‘
| DURABILITY TEST HS-732 108_
Serial #39 |
: REPORT..

PLUA fea.djus.tment of the worm gear was made and items on the standard R,
' '_-inainte'nanc’e and inspection list for 10, 000 cycles were checked.

Worm gear remained in #2 position.  Total Cycles: 10,000

‘Nov. 4, 1957 - Monday

‘ The.unit was placed back on test at ;;:30 am
"‘.~Runn‘ing time: 11:30 am to 2:35 pm

. - Operated at runaway rate of 54 cycles per minute.

110, 000 cycles | Total Cycles: 20,000

Nov 4, .1.957 - Monday

: Tsé-mit was subjected to a fiming test, using the photocell and
equipment noted previously. Time, 1/240 sec. The umt was then
-given a 10, 000 cycle periodic maintenance check, The unit was
placed back on test,

. 'Running time: 3:05 pm to.5:05 pm
Operated at runaway rate of 54 cycles per minute.

6,380 cycles. Test stopped overnight. Total Cycles: 26, 380

Nov. 5, 1957 - Tuesday

Tésf ;ontin_ued at 8:10 am

.R\gﬁning time: 8:10 am to 9:10 am

bperated at runaway rate of 54 cycles per minute.
" 3,070 cycles to complete 10,000 cycle run. Unit timed and sub-
'j‘ecvtgd to é 10, 000 cyéle maintenance check. Time, 1/238 sec.

Total Cycles: 30,000
Sanitized Copy Approved for Release 2011/08/09 : CIA-RDP89B00487R000300510001-6
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s chon MFG. COMPANY D
| Bimtondut PASADENA CAuPO'RmA "‘“"—-—-————-——ﬁ L2
- Dmamrrv TEST HS-732 o

Sarm #39

v ‘Nov. 5, 1957 - Tuesday
a v-{Test contumed at 10 ZS am

_.Rnnning time: 10:25 am to 1:35 pm’

Operated at runaway rate of 54 cycles per minute.

10, 000 cycles. speed and mamtenance check Time, l/ 240 sec.

Total Cycles: 40,000

Tﬁf:‘Noi}.u"s‘ 1957 - 'ra‘esd;y
>Test contmued at 2: 10 pm
Runnmg time: 2: 10 pm to 5:00 pm
__‘Oﬁé‘ra‘ted at runaway ;ate of 54 cycles pe.ar‘ minuu::,l

9,400 cycles, - Test stopped fer the night. - Total Cycles: . 49, 400

Nov. 6, 1957 - Wednesday

' Tesi continued at 8:05 am

Runﬁing’time: 8:05 am to 8:20 am

: .O§érafed at runaway rate of 54 cycles per minute,

- 600 cycles to 10,000 check, Time, 1/240 sec.

The ring gear carrier bearings required élight adjustment to

take up wear. | Total Cycles: 50, 000

Nov. 6, 1957 - Wedneéday._

At 50, 000 cycles, the rewind motor was due for overhaul. The

test was deliberately countinued without overhaul of the motor to

) determine the safety factor in specific overhaul period,
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-~ von-Stroh . o R '
. . ! chon MFG COMPANY 1ulls
e st | prcanena C CAI.IFQRNIA "“'—S—OLI—Z—
C femcow. | DURABILITY TEST HS-732 '
Foamd2/4/57 . Serial 439

Test continued at 1:25 pm

I .'R,unﬁing,_»t'inie: ‘:1':25‘ pm to435 }Sm' ' | o . ‘. i% .

‘Ope'rated at runaway rate of 54 cycleg per minute, ) l

10, 000 cycles; time end fnaintenaﬁce check. | .Ti‘me, 1/235 skec, o A

S | . o _ Total Cﬂycies:L 60, 006’;

Nov. 7, 1957 - Thursday : .

Tese continued at 8: 3‘5@#1

‘ R'unniﬁg time: 8:35am to 10:00 am ' ' ot
._ Operated' at runaway ‘ra‘te’ of 54 cycles per minute. |

'!4‘,.500 cycles. Stopj)ed test :.atu:l(“):oo am ‘due to motor dropﬁing in | .f.,

. speed ,l:d"36 cyclesipe_r_rm'_nute and oveiheating. Moior had not been

: oyerhauxed‘at 50, 000 t':yclea. per maintenanée’check list in order to ‘ i

_ . ; i

ver.ify«this requirement, Motor M & O overhaul was done at this il ii

time and worm gear changed to Position #3. Total cycles on worm

gear Position #2, 64, 500, ‘ _' - . Total Cycles:

\

Nov. 8, 1957 - Friday

Test continued ét 9:06 am | - . - e o i
Running time: 900 ba.'m to 11:00 am ' | _ , : 1 |
. Opex'ated at rﬁnaway rate of 46 cycles per minute'and at coﬁpleﬁon | g. 1
of. 10 000 cycle period ha.d slowed to 43 cycles per mmute, Removed‘

unit fram test and subgected xt to a photographic timing test then a

10, 000 cycle maintenance check. Minor worm gear adjustments were
made to improve motor speed. Exposure speed, 1/240 sec,

5,.500 cycles . o ' o T_egal Cycles:

. : |‘
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gl HYCON MFG. COMIPANY e etz |
' CALFORNIA .PA@&Q._‘-‘L___.
o oy ; -
DURABIL!TY TEST HS-73Z . J08 -
) ' Serial #39 ' N
b R,EPOR'.
8, ~1957 '-'-=~-F‘zéiday N HE
i continued at 11: 30 am ' o
‘;. K | “ .
. . i
'unning tune 11: 30 am to 1:55pm Nt
- ~and: 2:05 Pm to 4:00 pm { ,il:
. . th.
;'Operated at r\maway rate of 46 cycles per mmute Speed, 1/235 sec; N
| - i
: 10 000 cycles Total Cyclesé 80, 000
' : ‘ i
S ol
ol o : il
7 Nov, 8, 1957 - Friday cbo
o : . . f HS ”
R : ‘ [
* Test continued at 4:10 pm N
. . t
S N
,Rnnning txme 4:10 pm to 4:30 pm ; i'
' ol
_'-Operated at runaway rate of 46 cycles per minute. ' ‘ E‘ .
S : S
s ' o :
RS 900 cycles Test off for 'weekend; Total Cycles: | 80, 900
o o i i
-Nov. ; n 1957 - Monday A
) ‘_r-'eat continued at 2: 45 pm g ‘ :
: Il
'Running time 2 45 pm to 4:30 pm o i;
O erated at rnnaway rate of 45 cycles per mmnte ? {: ‘
: ol
4, 900 cycles End of day. Total Cycles1 85,800
E ° ' A f
Nov, ‘12, 1957 - Tuesday oy i
SR o S :
8 ~éé€-éontinued at 9:00 am { !‘ |
. ' I
'Running nme 9':00 am to 10:15 am il 'l
) ff .
b
"_"Operated at runaway rate of 46 cycles per minute; slowed to 45 cycles .
"'.fper.x_mmnte. :.
»4:,;200';:ycles to 10, 000 cycle check. Changed worm gear:- to 'po_sitién ¥ ; ;
L S . . . e
.II*Z'.-,.‘ Spee’d 1.‘/ 230 sec. 'I‘ot'al Cycles'; 90, 000
, ¥ ,
'l
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: Ruhning time: 10:00 am to 1:30 pm

von Stroh . HYCON MFG. COMPANY Y
el PASADENA CALIFORNIA pace_7 of 12 |

— 'DURABILITY TEST HS-732 -
12/4/57 ~ Serial #39 - . —

«Nov, 12, 1957 - Tuesday

Nov. 13, 1957 - Wednesday

Test continued at 1:15 pm

Running time: 1:15 pm to 4:30 pm

Operafed at runaway rate of 46 cycles per minute,

10,000 cycles. Test stopped for the night and 10, 000 cycle check.

Y Total Cycles: 100,000
Nov. 13, 1957 - Wednesday o i

Unit given 10, 000 cycle maintenance cixeck and photographic timing
test. Speed, 1/240 sec,

Test continued at 8:30 am

Running time: 8:30 #m to 9:30 am

Operated at runaway rate of 51 cycles per minute, K-2 .relay contacts

began stickiﬁg, c'::;uging:mihi:-latching at runaway operation.: This con-
dition was anticipated, so unit was changed from runaway to intervalo- | - |
meter opera'tion, set to pulse‘ 28 cycles per minute, #nd shutter c>on~

tinued to operate properly on ‘if;tervalorhete:. Sticky relay was
retained to determine margin of safety and ultimate life under normal
counditons. : ' . _ . B I

3,060 cycles Total Cycles: 103,060

Test continued at 10:00 am, continuing shutter on intervalometer at

28 cycles per minute.

6, 940 cycles to 10, 000 cycle check and 50, 000 éycle M & O motor

Sanitized Copy Approved for Release 2011/08/09 : CIA-RDP89B00487R000300510001-6
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_ veon Stroh - HYCON MFG. COMPANY ' | |
PREPARED BY PASADENA : . caurornia | race8of 12.
CHECKED BY_ DURABILITY TEST HS-732 o
oare 12/4/57 Serial #39 REPORY

_overhaul and worm gear adjustment. Speed, 1/235 sec.

Nov. 13, 1957 - " Wednesday

Test continued.at 3:30 pm after motor overhaul.
‘Running time: 3:30 prm#to 4:30 pm

Shutter ran on intervalometér at 28 cycles ﬁer minute,
rate, 50 cycles per minute.

1,680 cycles. Stopped test for the night.

Nov. 14, 1957 - Thursday

Test continued at 7:50 am

Running time: 7:50 am to 12:50 pm

Shutter ran on intervalometer at 28 cycles per minute.

Total Cycles: 110,000

Runaway

Total Cycles: 111,680

Unit removed

from test and subjected to a timing test and 10, 000 cycle inspection,

Runaway cycling rate, 50 cycles per minute,

' 8,400 cycles

Nov, 14, 1957 - Thursday

Test continued at 2:00 pm

Running time: 2:00 pm to 5:00 pm

Speed, 1/245 sec.

Total Cycles: 120,000

Shutter ran on intervalometer at 28 cycles per minute. Runaway

cycling rate, 50 cycles per minute, Test off for the night,

5, 060 cycles

" Total Cycles: 125,060
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¥ . :
‘Nov. 15, 1957 - Friday

'~ Shutter ran on intervalometer at 28 cycles per minute. Runaway rate,

8, 500 cycles o | Total Cycles: 138, 500

yon Stroh | HYCON MFG. COMPANY .
MEPAMD Y] rpasabENA '_, cAurornia [reoed ol 1Z
ecko st o DURABILITY TEST HS-732 L S—

*'oa 12/4/57 | Serial #39 . | reeorr_________ |

Test continued at 8:00 am

Running time: 8:00 am to 10:55 am to 10, 000 c;.ycle check,

Shutter ran on inter@ometer at 28 cycles per Aminrute. Runaway rl;:te,_
50 cyéies per minute. Speéd,‘ 1/240 sec. | “

4, 860 cycles - | Total Cycles: 130, 00:0‘

. Nov. 15, 1957 - Friday
Test continued at 11:30 am

Runmng time: 11:30 am to 4:30 pm

50 cycles per minute. Test off for weekend,

Nov. 18, 1957 - Monday

Adjusted limit aw'itches before resuming test.
o :

- A

Test continued at 8:45 am ‘ 5‘5 g

Ruﬁhing time: 8:45 am to 9:45 am |

Stopped test to make a 10, 000 cycle check and photographic timing
test; Speed, 1/240 sec. Rnx;iaway cycling rate, 50 cycles per minute,

1, 500 cycles ' . ' Total Cycles: 140, 000

Nov. 19, 1957 - Tuesday
Conducted low temperature test in cold box.
At 8:00 am, placed unit in a cold chamber at +3 5915 and allowed to

stabilize for one hour. Circulating fan in dry ice chamber turned on

Sanitized Copy Approved for Release 2011/08/09 : CIA-RDP89B00487R000300510001-6
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[“von stron HYCON MFG. COMPANY o oieef12
 PREPARED BY | PASADENA | CAUFORNIA |Paoet0ofle
p’,cmm bY. . DURABILITY TEST HS-732 , e d———
r,-nArLLZL‘H_B_‘?__ ‘Serial #39 ‘ REPORT_________ |

" at 9:00 am and temperature dropped momentarily to -65°F, Shutter

would not operate at this temperature. Turned off fan and tempera-
ture gradually returned to +35°F, Tested shutter during warm-up
period and normal operation began at - 20°F. Cold chamber stabi-
lized at +35°F ahd cperating‘ test started at 9:15 am,

Running time: 9:15 am to 3:15 prn continuous.

Shutter operated on intervalometer at 28 cycles per minute, at +35°F,
Runa“‘ray rate, .48 cycles per minute, Stopped test to make a 10, OOb
cycle maintenance check and photographic timing test, Speed, 1/240

sec, Test off overnight.

10, 080 cycles ’ Total Cycles: 150, 080

Nov. 22, 1957 - Friday

Conducted altitude test in combination with low temperature, Pa;:ked
bell jar with dry ice and applied vacuum to simulate 40, 000 ft, altitﬁde
_ at +32°F. Test continued in low pressure and cold at 9:30 am,
Running time: 9:30 am to 3:30 pm continuous,

Shutter ran on intervalometer at 28 cycles per minute, simulated

40, 000 ft. altitude and +32°F. Runaway rate,. 48 cycles per minute,
Test off at 3:30 pm and unit 3ubjected to photographic test., Speed,

1/240 sec.

9,920 cycles : ' Total Cycles: 160, 000
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- T ':':‘:--Nov 25 1957 = Manday
,Rewind metor gwen 50 000 cycle overhaul} and werm gear adjusted

' .-Test contmued at 3 30 pm at ambient room- temperature and pressure

S Run‘nmg tune 3 30 pm to 4 30 pm

I’; ¢

_Shutter operated on mterva.lometer at 28 cy'z" €8 per minute Ruixévf_é.x .

' rate. 46 cycles per mmute Test off ior the mght

o l‘ 680 cycles C | b : Total Cyclea 161,680

Nbﬁ; 26, 1957 . 'ruesday

o Teat contmued at 8 00 a.m o

| ’.'V:"_-Runnmg time: 8: 00 am to 10 3.0.am |
' :“.Sh\;tter operated on mterv;alometer ;: 28 cycles per mmute | Runaﬁvay o e
:fat.e, 45Acyc1es per minute | Rooﬁ: embxent At 9: 00 am, 165 860 |
csrcles, motox; slowed d‘own,vj eppreeemng 30. wcycles per mmute

e :f‘Stopped test at 10’30 am as. umt reqmred inotor and gear adJus'tment

.._\_

Nov. 26 1957 - Tuesday

:Test contmued at 11 00 am. at cycli‘ngv ,ate of 45 cycles per minute. e t-"‘:""'
U-v"'_"l'{unnlng txme ll 00 am to 1 30 pm 4, ZOQ cycles to 10 000 cycle ‘

;check Shutter operated on’ mtervalometer at 28 cycles per rmnute | ‘.
Do _,Runawa.y rate ai: end of perxod 35 eyclea per minute Umt rezﬁoved B

| 5 :_“from test gnd sub_Jected to a 10 000 cycle photographxc nrmng test

| I and maintenance'check Speed 1/230 sec, Teet fshows s‘hutter"v

d pprexxmately ‘ 0% amphtude._ Wear o L
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L DIIRABILITY TEST HS- 732 I T
Senal #39 ‘
REPORT.

m ring gear teeth and beari.ng ‘grooves permxts excess backlash (1/4")
anbl‘ad’e' overtap. No ecéentric adJustments left to compensate for ' i
wear Worm gear worn beyond eatxsfactory service, no re- adjustment

qeq;tiqne left. R - Total Cycles: 170,000

Tf_é_stj“?diec'on-tinued' and shutter assigned to Engineering for detailed wear

-~ analy s-:,i;s'..

% iCONCLUSIONS

‘.' : f"ti‘fShutter #39 operated 170 000 cycles without malfunction, |
‘:":A_T'The fteld mstrucnons to mspect and adjust every 5,000 cycles has

" avt'u‘leaet _100% safety factor,

‘ ""A';’I-‘lie. field instru‘etions to replace the rewind motor at 50, 000 cycles

7 'has a'30% safety factor.
" The field instructions to rotate worm gear to new operating position

e 'lev‘ery 20, 000 cycles has safety factor of 20% GEBMER rrimy
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Enclosure (3)

TO: W. A. Stewart Date: 3 December 1957

FROM: Don Moors

SUBJECT: Progress Report on the 73-B Vibration Problem

A vibration study of Configuration 73-B has been undertaken to determine
to wha!extent vibration was causing image degradation, to find the source

of image degrading vibrations, and to investigate methods of isolation.
y .

Instrumentation

Vibration measuring equipment has been purchased and used. This

equipment consists of an piezo-electric type accelerometer and an

amplifier with a double integrating network incorporated in it. The output
~ of this equipment is displayed on an oscilloscope.

A multi-channel pickup and amplifier system is now being made up. This
system will have the capability of in-flight recording using a Century

Recorder.

Test Results

Preliminary tests showed a sevei‘:’transient on the lens housing due to the
shutter. Subsequently a shutter-was shock mounted by relieving the shutter
housing approximately 1/32 inch @& and supporting the shutter on rubber
pads. It was found that with proper installation of this mount, the displace-
ment of the lens housing could be reduced to . 0005 of an inch during the
exposure. A subsequent flight (PTF 216) with the oblique drive locked in .
vertical position showed a definite improvement. To date, the same quality
has not been obtained with the oblique drive operating, however, ground
tests with the conﬁguratlon in the airframe have shown that all transient v1brat1,ons
excited by oblique positioning are damped out before the subsequent exposure
in all modes of operation. : :

Measurements made on the mirror with all components operating including
the shock mount shutter show movements ranging from .0003 to . 0001
inches during the exposure. Measurements with the shutter disconnected
indicate no more than,00015 inch of movement. No significant change was
- observed with the oblique drive disconnected. Displacement of the mirror..
appears to be slightly less at the top than at midpoint, though no conclusions
can be made as to the amount of rotation untll measurements can be made
‘with the multichannel recording system.

Readings taken on the structure adjacent to the take-up motors indicate

that rubber mounting of motors effectively isolates a 600 cps ripple that
seems to be responsible for much of the audio noise though there is no.
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indication that this component is present on the optical assembly. The
accompanying table briefly summarizes the data to date.

Conclusions

1. The present method of shutter shock mounting is a definite
improvement, however, it is probable that more improve-
ment could be realized with a mounting system with greater
side to side compliance.

2. Rubber mounting the take-up.motor will probably not make a
significant improvement in image quality at this timme. Rubber
mounting will reduce audio noise.

3. The shutter is the major displacer of the mirror.

4. Transient vibrations. excited by oblique positioning are damped out
in sufficient time. b

Recommendations

1. More work on the shutter mounting:

a. Modify one lens housing to accommodate a more compliant
mounting system.
‘Ground test and flight test the modlfled shutter mounting.
c. Make tests to determine how the shutter transient is trans-
mitted to the mirror and evaluate methods of isolation.

2. Make in-flight recordings to determine the frequency and amplitude
of A/C vibration.

3. Determine the resonate frequencies and modes of vibration of all optical -

components,

)
4. Continue to mvestlgate other causes of image degradatlon such as A/C

motion.

Don Moors

DM/pe
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: . COMPANY ’
mearso w-L2A7] ppsapEna HYCON MFG. C CALIFORNIA | Mo&—-—" -
. v . . .
Moo VIBRATION DATA - Conrres, 7SS
ﬁi"!£2~2.'$7l (IQEV/,S,&"/) /2 - Z”.S"‘?) REPORT
Brca s LOCATION £ p/_s,ozﬂc.ﬁwgmr- pusrc | REAARKS
FORCAAG  FEINCTIONS EXPOSURE ( ’ MCM@B)
L A 7'5 AN o Vg,erﬁmz...»/&f ro Suh FRE FAFT . 1
L erirmorFrED SHOTTER. , 00OZ l.ooc02 ., 0003

2. RUBBER AMOUNTED : o

SHLTTER _ . .|.. 0007 .} 000/
B, ALL CoVPOrENTS ‘
 EECEPT SHUTTEE {. Cocos

L ENS HorsiNG VEeT/CA'/. .5 70 UE| FTREFAET 1
[ UNAODIEIED SHY. ' 002 o003 | 003

L 2, RUBEER MOSNTED

SHOTTER | . §. 0002 L0007 0003
3, ALL COMPONENTS | : ,
M EPT SHYTTER Wales~d) 000 |, 080/ | -
AP RROAR. N LEFT O~ L RUGHT
/LN AOO)FIED 5##77’22‘ _,oaoé —_— e /4
2 /eygggzz, MOCVMTED S - /
swerTER only | 0003 | 000/5 | 0003 |
' ' ACCELEROMETER
3, ALl COMFPONENT _ | LOCATIONS
EXCEPT SHUTTERY ,000/ | ——m Qp0O0/S (Mge/w A r?)
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Enclosure (4)

P, Rosenblum = . 'DATE: 3 December 1957
o SoiW. | Réjwéon"

"R;adio-_lﬂlntdl_'gérevtiqe'Teéts on HR-73C Configuration
I'nt'x'bgducltion. Modﬁmatxons to eliminate radio interference from
the 73C Camera ha.ve been mstalled in Unit #2 at the Test Site,
Two. fhgixts have been made since the installation. Prior to each
;',-‘fhght the pilot was briefed to.test all previously. affected equipment.
-The results 1nd1cate that radxo mterference was not detectable,

' Purpose of T,éét's.“ P:éiﬁous ope-r.‘ation of the 73'C Camera in flight
-interferred with the aircraft radio equipment,.

.'ﬁii_’ff’eﬂé‘r’xte ‘Sources, All suspecte'd' sources of radio interference
were tésted by the radio noise facilities at Cornell-Dubilier Electric
Corp., .Vemce California. The frequency range was 150 KC to

B -600 megacycles. The.followm,g units were found to be prime sources;

”Aperture Motor o
.2, 'I-‘ilm Drive Motor , S -
. 3. Film Take-Up Motor

4. E.Oblique Drive Motor

5. Tension Regulator Motors
“6, Gyro Sensor Assembly
7
8

' 7. Programmer
- 'Smtches

Mgdxﬁcatmns Rtequir’ed_.  The following modifications were made on
he above equipment, '

Motors, Filters, shielded housings and shielded-
5 ‘wi'r_e_ were installed, Bonding was improved,

2, '_”Programmer. Feed-through capacitors were installed
"« ~.installed in noisy lines, A shielded compartment for
the. fxlters ‘and Ashxelded wire was used,

R-C filters were installed across

' Gyro Sensor As sembll.
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. ~a-.'

_.Test Results. The follawmg tests have been performed

Labo;atory Tests. ‘ After modxﬁcatmn the motors were tested
- atCo rnelld)ubilier over the frequency range of 150 KC to 1000

. __megacycles. The radxo mterference present was negligible,

‘iv-jGreund Systems Tests. After t.he modxfled units were installed
o in Unit #2 at ‘the:Test’ Sxte, the Conﬁguratmn was installed in the
‘-','.artmle. _'The article was towed to a remdte section of the flight

line. The Conﬁguratxon was opérated for one-half hour while

'_Mr. Joe Falcon, axrcraft radioman, operated the radio eqmpment
- All radio channels. and frequenmes were checked. Mr. Falcon
:reported the mterference wasg neg11g1b1e. ' '

' thht Tests. PTF 215 and PTF 218 were used as tests. The

-pilot was brxefed to.test all radio equlpment over all frequency
 ranges. Glenn Fulkerson and the pilot'have notified us that
;-’radm 1nter{érence during fhght operatxon of the Confxguratton

W qs undeteetable. L , o
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bb}a ““Ti Intetim Report, <ald Ten
Cplical Gyete.,

vrature Tests, Configuration 1.0

T SUMMARY

The bﬁU.‘?MJW W tae eniperabule tesis was treelold, Firet, it was desired
£ obtadn mmeasures.ents of the wmagnitode acd direction of focus change for
upw"abﬂg wenpersleres below 13% 4, Yhe s@cend objective was to duplicate

ne-{light ten paratory comdiuons, and t.gsbure fogaw ghift under such rongi -
..icms, aud, tinally, to dotermineg the effectivensss of the laagy parrel, ituvar
rod, andg gawt b &te . ’ '

In the tewmperature range of 539 ¥ 1o %30k, averans focos 20if was fogand to
e J91h inches par é@gve@ E{Curves #1 and 4, The Siréetio- was such that

& Gecroase in ug axaturae r esuj*au in & dacrease is back focal length, ang
vice-varse,
: E-Qtauiu‘. of the ambu%wmes extsving whan the ‘icu;.-»f: ;;‘sﬂatima was m‘*mg coaled

it was diffieult to acsurately road focus shift du iag the test thai Juphcfucd

o ﬁ~‘i‘3;gm tes pershire venditions, However » e Yesule dare sununarized in
CGurve 3 ‘where the iacresantal focus shiit waw found to be  B0T inches per
degres ¥,

fo\r‘m; i teast ou hoatey e.tucwiw;w@m, the invar voa hegiers c,wau;e,i for

cmaeh turbalenes {cavsed by heat radintion) fhai tie 168t reaults w«.ra futon-
clusive. Belare any reasenably scruraic detero. ination of heatesr utemdve -
- Ress can be made, it will be necessary 1o shicld the invar vod heaters, Such

shieliling skowld be relativaly sivaple, and 2 vetest is contemplatsd shortly,
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- \n‘? ms’r mmpmm'r

A, hnctm @, For *he ebld tetrpgut&re tests the canﬁgnmtion wae en»” T
closed in & block house consisting of foiur inch thick "styraimx blocké
- dnd measuring, awprmmately 6 x é‘ % T,

B. -Caalant. }?t’@m 125 to 178 poun&& ot drvy ice were used for each of ﬂw
cold wmparatme runs. The time required to bring the air ineide the
blockhouee down to ¢3°F was four hours; and to 309F, the time was

. six Haurs. While going dowi to temperature, air inside the eaclosure
O . ) 'iwas x:irculm‘.eu by naa:mu Q‘f a 28 volt aireraft cockpit fan, ‘ :

~

C. 'I’emperatm & Measur&ment

1., Twe mercury theriuometers weére ueed for measurmg alr tempcramre
jinaz.de the anzlosure,

- A Leeda and horthr.xp type -~ thermocouple bﬂége waa uaed to mamtor o
_'wmperaturaa at the following five points: sarface of pro}action lens '

L - bArrel ai thermostai; lower prajm,&icm lans barrel at elbow junction;

L " invar rmi.:, 2t thermostat; Light tight &ampartxnent at tnarn oatat) aute -

| ' R '&ldﬁ sustace of prim&ry mirror casting. -

'D. Focus Meaauri i A laboratory devised atutocauimatox was used to A
‘measure {owus. ahift. Thé aatecellimator consistedofa ten poﬁer mage .
nifier, a Li;,,ht source, and B ‘reticule. Collimator hghs was projected

- “through the cptical dysiew and xeflected back by means of & retflecting

““Hlat, ba:rewed from the 309" collizaator. The return image of the suall
auto’ c@ilima.tor rahcuie was mewad at the focal plane.of the configuration
 optical sy‘st&m. “The magmﬂar was rrw:»va.ble with respect to its woucnﬁng
base, and focua mhlft {or various t#mperatnres was taken a8 actual mens~
ursd changea in focus from: the- retenmce: focus posieiou at roam temper-

‘ 'awre.

o .The fiehx augria oi’ th,e magmx*er Ls qnit@ smail and difﬂculty ws.n axpaﬂenaad
S dw keeyiag the raturn image in the colliinaior field. As the temporataore
o :&angaé, ‘the trsage tended to drift out of the colldimator {ield and had to be

5anht ba-ekz by" '@akmg inte thrz biackhcuaw &n@d adj\wm:g thc mﬂecﬁng

gt EET PRQCEDURE

i"l.‘h'a ﬂrm tast conslytad oi a; ehed; of the leas hatml em!y. ﬁaim:a any iac*ue ’

RS

* Sanitized Copy Approved for Release 2011/08/09 : CIA-RDP89B00487R000300510001-6



R u}mew were maéa, d‘w eﬁ&w mﬂg&;mﬁmm &geiﬁ e Wﬁﬁ&mﬁh '_.g, :
AP 5 wprmmateiy 300 F, @emsmﬂﬁye durdny : peing ths
SE e ey lee sad &:ﬁmﬁag the mﬁmmzzg Ry m-mg i aet Eug. Wwﬁm“ i
L ,_mmﬂwt warz i mamt air @" into m@ teww%m“ Wd@pm A Li}gﬁk m&*

“aoout he fir  sta amwwi@mmf.fj';g;;‘; g
&nany phzwmi Fuaus x«gﬁfng& - rgnmﬁﬁu 1% the configuration whs e
wx&bam %h@ md mf EW@F&, to &qumweiy &&F 3 : ﬁ%' w

warﬁags me aajvéi‘m wm mzh thzm aﬂea ad’wtmem. ;&;cwdmg&gr. klm e
~ eults f*'c.;.; &a° ¥ o %"‘F are yrwwwé o a.zza'«ﬂzas &‘:m‘m f#é), Foa

| ence. i@em& rmﬁm@; wos takén, gmﬁi ﬁsc eanﬁgm‘ ti{m st&pted dn the Cauting
cyclm Boortly sfter the cmung uyrie started, a.mzﬁhnr refaréxsx. -‘&uﬂmg m*
:aam, Msi %.‘aa iwa t:»armi hm&tw@ tww\:} o ’I‘ka= okt 2

»mxmm whm" une :mﬁ one -ha1f ﬂ%ﬁ\em. Ai’jm %Wé’amm' dx
:mtﬁwﬁa,{_ W@? énﬁcatt Q@ m&m M@ﬁuga af ﬁh' e ileng

“.Uw ﬁmmw m’ x.aw ..zxat arq §h@@m a0 wurw é’a. LAY t&e ‘end gt tfw coal
- e dry ice was remsved.. Witk -the tens ’aarral hmw& Lait o "t i
I‘mamx B were aloo turaed :'m. md an attacept was m&’e 1o resord
tlie invay rads. wm ased oP. H@m%rf when e imﬂr fmi Eme:m :
- 8a ina told centiguretiony radistien from the henters Crigied 56 mug W '
AR enve hat'il wae v&ﬂuﬁiy mwﬂm £ .3 b.x-xfw at a:; Lsz mm mt : ," g
O o aﬁ%coﬁ hm&tam .
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Sexrvice:
6000 Lo

7%2,3,4,5,6

3 T'Hatch

Service.

16

© Studies -

Procéssing||

~6-10 Jan.

BFT 1.

1" Test #1

1 roll =~

~13-17 Jan..

2, #3°

2 rolls

—t= 20-24 Jain{,‘

B#8Q |

T ¥a. 45

3 rolls-

Testhl

XTI

3-rolls. -

“Test 4

T B A5G|

4 Tra’ckers‘

3 rolls

“Test #4, #

- B#6. B|

<7

‘4 Trackers

"3 rolls

’  Test #7,:

THioc] B
. FM L 2]

4 Trackers |

c#d |

4 Trackers

TB#5 " |

C#4

- '(B_#l"?'“ P 1

-1 B #7

C#d

B #16.7 |

st [ B#z 1

T B

cHa

CT#3

o1

Pr. -

C #3

[ 14718 Apr.

T C #3

"1 21-25 Apr,

- Pergonnel

. "B'" Configuration

vCH Corifig, - -

H/C-Drift Sight Tracker
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PRELIMINARY ENGINEERING REPORT ON! RESOLVING
POWER OF SOME AERIAL FILMS '

PurpoSe ’

To test various films for resolvmg power usmg standard processmg,

- Agproach

Use a glass ret1c1e as a target, place the f11m emulsmn to emulslon
~of the retlcle, expose to a 'point'' light source and process.

Materials and Equipment

3 Films were tested.

- A,  Aerographic Supper XX
B. 0-3 Thin Base (Regular)
C. 0-8 Thm Base (Fme Gra1n)

All were processed 5 minutes. in D-19 at 68° F ‘The equlpment wasg
set up in the lab as shown in diagram-'l. The shroud ‘was used to cut .

'_ down on the stray hght reflsctmg from the ‘walls, etc. Neutral den31ty

filters were required over the shutter aperture to ‘bring the exposure
time within the range of the shutter. The reticle plate was a Buckbee-
Mears high contrast target on'a glass plate ‘One test was made with
a contact printer for a light source and the results are described in
paragra.ph #6. : 3

Di'scuésion'
Several exposures were. made on each strxp of fllm\and the exposure

that gave the best reSOIutlon was used as the basis for the dlscussmn
of the report The negatxves ‘were exammed w1th a 36 power mlcroscope.

Fxlm I Pattern- . Lmes/mm .
Aero XX 6.1 o 64 _

0-3 - S 6.3 - 81 .
0-8 6.6 ' C 114 :

| .It should be noted that 6. 6 is the last pattern on the retxcle. The 0 8

emulsmn probably can resolve move tha.n the mdtcated 114 L/mm.

3
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V'Pr.'elirnina"ry- Eng'meefing Report ‘ \

' The gammas normally obtained with this processing are:

Film : Gamma
Aero XX 1.2
0-3 : 1.4
0-8 ' 2.2

50 Lené and film combinations

There are two formulas that are suggested to determine the resblving

power of any lens - film combination. These are only to be used for
"rule of thumb" calculations [1} ‘ '

(1) Lot 1
: +
Riv1 Re Ry
A or
2y 1t - L L
2 -2 + :
R R 2
f+l { R1
Rf+1’ = Resolving power of combination of lens and film
Rf - Resolving Power of the Film

Ry = Re'solving' PoWer df the Lens

for these calculatlons assume that the lenses have a resolvmg power

of . 60 L/mm.
Film Formula (1) = Formula (2)
AeroXX = 31 L/mm 44 L/mm:
0-3 35 L/mm 48 L/mm

~0-8 . 39L/mmm . = . 53 L/mm

6. Miscellaneous-..

;One test was made with the 0-8 emulsmn usmg a contact printer for
a light source., (See D1agram) There is a very_slgmﬁcant decrease
in the resolving power compared with the '"point" light source test,
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[l] Method for Determmmg the Resolvmg Power of Photograpbic Lenses
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 Diag, #2 Aero XX Emulsion. (Point Source) (250 X Approx.)

-Diag. #3 0-3 Emulsion (Point Source) (250-X Approx. )
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PG

Diag. #5 0-8 Emulsion (Contact Printer) (250-X Approx.)
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